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Abstract 
Both yoga and mindfulness have been studied as treatments for anxiety. However, few studies 
have explored the effects of one session of yoga on short-term anxiety relief. In the current study, 
it was hypothesized that one session of yoga would lead to a decrease in state anxiety and that 
yoga taught with an emphasis on mindfulness would yield significantly larger decreases in state 
anxiety compared to yoga taught without a mindfulness component. Furthermore, it was 
hypothesized that high levels of anxiety sensitivity and experiential avoidance would result in 
smaller decreases in state anxiety, while high levels of distress tolerance would result in larger 
decreases in state anxiety. In a sample of 79 participants, results from a two-way ANOVA 
demonstrated a significant main effect of time on anxiety, F (1, 79) = 200.36, p < .001). There 
was no significant interaction between time and condition, F (1, 79) = .19, p = .665). 
Additionally, a positive linear relationship was found between anxiety sensitivity and change in 
state anxiety (β = .31, p < .01). Results suggest that one session of yoga could potentially be an 
effective intervention for short-term anxiety, though more research is needed before definitive 
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 One session yoga for short-term anxiety relief 
Mindfulness in Theory and Practice 
  Mindfulness is an essential component of Acceptance and Commitment Therapy 
(ACT)—a type of therapeutic intervention that focuses on promoting psychological flexibility 
through acceptance of the present moment when reality is unable to be changed. Instead of 
fighting against unpleasant or unwanted stimuli, ACT offers several strategies for learning to 
cope with these unpleasant or unwanted stimuli—one of which is contact with the present 
moment (Hayes et al., 2011), which is also referred to as mindfulness (Fletcher & Hayes, 2005).  
 Mindfulness has taken many forms, one of which is mindfulness-based stress reduction 
(MBSR). Evidence has supported the effectiveness of MBSR in a variety of populations, 
including those working in healthcare. A recent literature review demonstrated that MBSR not 
only improved the stress and anxiety levels of nurse practitioners, but also improved the quality 
of their interactions with patients. Furthermore, there were no harmful effects of MBSR, making 
it a good option for those looking to improve their stress and anxiety levels (Praissman, 2008).  
 Meta-analyses have also supported the effectiveness of mindfulness-based therapy in 
clinical populations.  In 2010, Hofmann et al. conducted a meta-analysis of 39 studies (1,140 
participants total) examining the effects of mindfulness for an array of conditions including 
generalized anxiety disorder, depression, and other psychiatric or medical conditions. Among 
individuals with anxiety or mood disorders, mindfulness-based therapy yielded robust effect 
sizes that were both independent of the number of treatments participants received and also 
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Yoga and the Role of Mindfulness   
 Yoga has been shown to increase a person’s ability to practice mindfulness. In a 2009 
study, 46 individuals underwent an 8-week yoga program. Their levels of mindfulness were 
assessed pre-yoga and post-yoga using the Freiburg Mindfulness Scale (FMS). After 8 weeks of 
yoga, results demonstrated that participants’ post-treatment mindfulness levels were significantly 
higher than their pre-treatment levels (Shevlov & Suchday, 2009).  
Yoga and Anxiety Reduction  
 Yoga has also received recent publicity for being beneficial for mental health disorders, 
such as anxiety. In a study conducted in South Australia, 131 participants with mild to moderate 
stress levels practiced either weekly hatha yoga or weekly relaxation for 10 weeks. After the 10-
week intervention, yoga appeared to be more beneficial than relaxation at improving mental 
health based on responses on the SF-36. At a 6-week follow up, there were no group differences 
found in anxiety and stress levels reported, indicating that yoga was as beneficial as relaxation 
for reducing anxiety and stress (Smith et al., 2007).  
 Furthermore, Telles et al. 2009 conducted a study in northern India with 300 participants 
who were inexperienced with yoga. These participants were assigned to either a 2-hour yoga 
practice condition or a 2-hour yoga theory condition and their state anxiety levels were measured 
before and after treatment. Though a significant decrease in state anxiety was found in both 
conditions, the yoga practice condition appeared to be more beneficial for anxiety reduction 
compared to yoga theory.  
 Mental health scores are also improved when yoga is incorporated as part of treatment. A 
recent systematic review examined 27 studies that incorporated yoga into treatment for anxiety 
disorders as well as other comorbid conditions such as depression and hypertension. Of these 27 
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studies, 19 demonstrated a significant reduction in state and/or trait anxiety when yoga was part 
of the intervention (Sharma & Haider, 2013). These findings are supported by another systematic 
review conducted by Li & Goldsmith in 2012. In this review, 25 out of 35 studies also showed 
significant decreases in anxiety and/or stress when yoga was part of the treatment. However, 
many of these studies were limited due to lack of a control group, lack of randomization, and 
small sample sizes.    
Current Study  
 In summary, previous literature has demonstrated the benefits of mindfulness for anxiety, 
the benefits of yoga for anxiety, as well as yoga’s ability to increase mindfulness. However, 
many of these studies have similar limitations, including lack of randomization, lack of a control 
group, and small sample sizes. The current study aims to incorporate quasi-randomization, a 
control group, and a larger sample size to further understand the impact of yoga and mindfulness 
on state anxiety. Furthermore, the current study aims to explore yoga and mindfulness 
synergistically rather than as separate constructs.  
 Lastly, while one session of yoga has been shown to support reduction in state anxiety 
among individuals with schizophrenia (Vancampfort et al., 2011), few studies have documented 
the effects of one session of yoga on state anxiety in the general population.  
Hypotheses  
 This study aims to examine the impact of one session of yoga on state anxiety levels. 
First, it is hypothesized that one session of yoga will result in a decrease in state anxiety levels 
among participants in both conditions. Second, it is hypothesized that yoga taught with a 
mindfulness component will yield significantly larger decreases in state anxiety than yoga taught 
without a mindfulness component.  
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 Additionally, pre-intervention measures of anxiety sensitivity (AS), distress tolerance 
(DT) and experiential avoidance (EA) will be obtained to assess potential impacts these may 
have on the change in state anxiety from pre-yoga to post-yoga. It is predicted that both higher 
anxiety sensitivity and higher experiential avoidance will result in a smaller change in state 
anxiety levels from pre to post. It is also predicted that higher distress tolerance will result in a 
greater change in state anxiety levels from pre to post.  
Methods 
Participants 
This study was conducted at the University of North Carolina at Chapel Hill in the Rams 
Head Recreation Center facility. A total of 84 participants enrolled in the study. 40 were 
assigned to the experimental condition and 44 were assigned to the control condition, though 5 
were excluded due to incomplete data responses. Participants were asked to report their gender 
and age on the STAI questionnaire, however demographic data was only collected for 55 
participants. 51 individuals identified as female, 3 identified as male, and 1 identified as other 
(age M = 22.02, SD = 6.74). The class was titled “Yoga for Anxiety” and was listed on UNC 
Campus Recreation’s website. Participants who chose to attend the class had the option to enroll 
in this study. All individuals gave consent prior to beginning the study, and participants did not 
receive compensation in any form.  
Design 
A between-subjects design was used for this research. Each week, the type of class 
being taught was either experimental (yoga with mindfulness) or control (yoga without 
mindfulness). The type of class taught each week was randomized prior to the start of the study. 
The condition that subjects were assigned was dependent on the week they chose to attend. 
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Mindfulness was used as the manipulation in this study and was operationalized in the 
experimental group in three ways: a 5-minute mindfulness meditation at the beginning of class, 
breathing cues and reminders to stay in the present moment throughout class, and a 5-minute 
guided relaxation at the end of the class. The control group did not receive any manipulation and 
were instead taught a yoga class with simple instruction through the poses (no breathing cues or 
reminders to stay present). After the consent process and before the yoga portion began, all 
participants in both conditions were given four paper and pencil pre-questionnaires: the State-
Trait Anxiety Inventory (STAI) (Spielberg et al., 1970), the Anxiety Sensitivity Index (ASI-III) 
(Taylor et al., 2007), the Distress Tolerance Scale (DTS) (Simons & Gaher, 2005), and the 
Acceptance and Action Questionnaire (AAQ-II) (Bond et al., 2011). After these pre-
questionnaires, participants engaged in a 30-minute yoga session, and were asked to complete 
the STAI once more immediately after the yoga session. Though participants filled out all parts 
of the STAI (state and trait), only state anxiety responses were relevant to the hypotheses and 
thus the only ones included in analyses.  
Materials and Procedure 
Manipulation. After completing the pre-questionnaires (STAI, ASI-III, DTS, and 
AAQ-II), participants completed a 30-minute yoga class, targeted towards beginners. This meant 
that both the intensity and types of yoga poses included in the class were accessible for all levels. 
The yoga poses taught in each class were kept consistent throughout the study to avoid 
confounding.  
In the experimental condition, class began with a 5-minute mindfulness meditation. 
During this meditation, participants were asked to first notice their natural breathing pattern and 
how it felt in the body. Next, they were instructed to notice any areas of the body that felt 
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comfortable as well as any areas of tension or tightness. Participants were encouraged to try to 
release any areas of tension or tightness prior to beginning class. Lastly, participants were 
instructed to continually return their focus back to their breath throughout class if they noticed 
themselves becoming distracted by other stimuli (thoughts, noises in the environment, physical 
sensations, etc.). This concluded the beginning meditation. Throughout class, the instructor asked 
participants several times to check back in with their breath, and to breathe into any areas of 
tightness. For example, in a deep hip stretch referred to as pigeon pose, participants were 
instructed to send breath into the hip while inhaling and release any tension in the hip while 
exhaling. Other breathing cues such as “with your next inhale, lift the left leg,” were also given 
to encourage participants to breathe during the poses. Class concluded with a 5-minute guided 
relaxation. This involved asking participants to scan their bodies for any remaining places of 
tension and intentionally relax each part of the body, starting at the feet and ending with the 
head.  
In the control condition, participants were not given a mindfulness meditation, 
breathing cues, or reminders to stay present. Instead of a guided relaxation at the end of class, 
participants were told to lie on their mats and rest for a few minutes before concluding the 
session. These several minutes of rest at the end of yoga (referred to as savasana) is common 
practice and thus was included in the study control. Poses were taught one after the other without 
any breathing cues. For example, participants were simply told “lift your left leg and place it 
between your hands” instead of “with your next inhale, lift the left leg and place it between your 
hands.”  
The purpose behind choosing this manipulation was to test whether an explicit 
mindfulness component added to yoga yielded more significant reductions in state anxiety. Yoga 
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has recently gained publicity for being an effective remedy for anxiety reduction, but studies 
have yet to examine whether this reduction in anxiety is due to the yoga poses alone or to the 
addition of mindfulness, which is often included in many yoga classes. Furthermore, most 
evidence for mindfulness has been gathered through studies spanning the course of several 
weeks; few studies have examined whether one-session interventions can be effective for 
relieving anxiety. If evidence were to be found that supports the effectiveness for one-session 
interventions, this would provide another beneficial treatment option for those dealing with 
anxiety.  
Results 
  Results from a two-way analysis of variance (ANOVA) demonstrated a significant main 
effect of time on anxiety, suggesting that anxiety significantly decreased from pre-yoga to post-
yoga in both conditions, F(1, 79) = 200.36, p < .001). There was no significant interaction 
between time and condition F(1, 79) = .19, p = .665), suggesting that there was no outcome 
difference between yoga taught with a mindfulness component and yoga taught without a 
mindfulness component (see Figure 1).  
 Next, to determine whether anxiety sensitivity predicted level of change in state anxiety 
from pre-yoga to post-yoga, we conducted a regression analysis. Results demonstrated a 
significant positive relationship between anxiety sensitivity and post-STAI scores (β = .31, p < 
.01), showing that as anxiety sensitivity increased, the change in anxiety from pre-yoga to post-
yoga also increased (R2=.10, F(1,79)=8.32, p<.01) (see Figure 2).  
 Regression analyses were also conducted to test the impact of both distress tolerance and 
experiential avoidance on STAI scores from pre to post. Results did not indicate any significant 
relationship (β = .08, p=.505) between distress tolerance and change in state anxiety, R2=.01, 
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F(1,79)=.45, p=.505). Similarly, no significant relationship was found (β = .20, p=.080) between 
experiential avoidance and change in state anxiety, R2=.04, F(1,79)=3.15, p=.080).  
 Descriptive statistics for anxiety sensitivity, distress tolerance, and experiential avoidance 
were comparable to other non-clinical populations in published studies (Blakey et al., 2016; 
Wheaton et al., 2012) (see Table 1). 
Discussion 
 It was first hypothesized that one session of yoga would decrease state anxiety among 
participants in both conditions. Results supported this and showed a decrease in state anxiety 
from pre-yoga to post-yoga for both mindfulness and non-mindfulness groups. However, it was 
also hypothesized that yoga taught with a mindfulness component would result in greater 
decreases in state anxiety from pre to post than yoga taught without a mindfulness component. 
Results did not support this and demonstrated no significant interaction between time and 
condition. There was no significant difference in change in state anxiety between the 
mindfulness and non-mindfulness groups.   
 These results suggest that yoga might be an effective intervention for short-term anxiety. 
The lack of interaction between time and condition could potentially be attributed to mindfulness 
being experienced in a variety of ways. Mindfulness may not be limited to verbal cues or 
reminders to stay in the present focused on the breath. Yoga in itself may be inherently mindful, 
since it allows participants to remain aware of their bodies simply through guided instruction in 
and out of the poses. The act of being guided through poses (i.e. lift the right leg, place it 
between your feet, twist to the right, etc.) could allow participants to focus on their bodies and 
what they are being instructed to do rather than be distracted by thoughts or other sensations. The 
teacher’s instruction gives participants a place to focus their attention, thereby keeping them in 
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the present moment without being explicitly told to stay present. Though verbal cues and 
reminders to stay focused on the breath are often regarded as the hallmarks of mindfulness, 
results suggest that they may not be necessary to reap the benefits of yoga and experience short-
term anxiety relief. However, it is also possible that mindfulness was not the mechanism through 
which state anxiety was reduced in the current study. Rather, reduction in state anxiety could 
have been due to other factors, which will be discussed.  
 Anxiety sensitivity, experiential avoidance, and distress tolerance were also measured as 
possible predictors of change in state anxiety from pre-yoga to post-yoga. To begin with, it was 
hypothesized that participants with higher levels of anxiety sensitivity would experience a 
smaller decrease in state anxiety. Results did not support this hypothesis and demonstrated the 
opposite effect. Individuals who scored higher on the ASI-III pre-intervention experienced a 
greater decrease in state anxiety from pre to post. This could be attributed to yoga being a mind-
body practice, and thus able to reduce physiological symptoms of anxiety that are often present 
in anxiety sensitivity (i.e. rapid heartbeat, racing thoughts, sweating, etc.). Furthermore, those 
with higher levels of anxiety sensitivity could potentially have more to gain from a mind-body 
practice such as yoga and therefore experience more impactful results.  
 Secondly, it was hypothesized that those with higher levels of experiential avoidance 
would also experience a smaller change in state anxiety from pre to post.  Results did not support 
this hypothesis and showed no significant relationship between experiential avoidance and 
change in state anxiety. Regardless of participants’ level of experiential avoidance, or their 
willingness to experience unpleasant thoughts, they were still able to achieve a reduction in state 
anxiety—an optimistic finding for those looking to decrease their anxiety levels through a mind-
body practice such as yoga. Thirdly, it was hypothesized that those with higher levels of distress 
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tolerance would experience a greater change in state anxiety. Results did not support this 
hypothesis and showed no significant relationship between distress tolerance and change in state 
anxiety. This is also an optimistic finding. Individuals can have highly developed distress 
tolerance skills or a low capacity for tolerating distress and still experience short-term anxiety 
relief through one session of yoga.  
 There were many limitations present in the study, which should be considered in the 
interpretation of results. To begin with, participants were chosen from a sample of convenience 
and most were college-aged and female. Since participants were not randomly selected from the 
population, the majority of class attendees were females in a University environment. Though 
racial/ethnic information was not officially recorded from participants, based on anecdotal 
observation, racial diversity was low and the majority of participants were Caucasian.  
 Demand characteristics were another limitation present in this study. Part of the decrease 
in anxiety could be contributed to a placebo effect; the class was listed as “Yoga for Anxiety” 
and it can be inferred from the title that participants are not engaging in yoga to increase their 
anxiety. Therefore, perhaps the implicit suggestion of anxiety relief was enough to yield a 
decrease in state anxiety levels. Social desirability could have also confounded results. 
Participants were made aware during the consent process that this research was being conducted 
as part of a Senior Honors Thesis, thus it is possible that participants wanted to give favorable 
responses (particularly on the STAI) in order to help a fellow student.  
 Lastly, participants’ level of experience with both yoga and mindfulness was not 
measured. Thus, it is possible that many participants were already familiar with one or both 
practices, accounting for the significant decrease in state anxiety. Conversely, if the majority of 
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participants were new to yoga or mindfulness, this could also account for significant decreases in 
state anxiety as they are experiencing the effects of both for the first time.   
 In the future, studies should use stronger control groups. A yoga with mindfulness 
condition, a yoga without mindfulness condition, an exercise control and a waiting control 
should be compared to determine whether yoga and mindfulness are actually responsible for 
reducing anxiety. Additionally, future studies should directly measure mindfulness in 
participants to isolate whether mindfulness is actually the mechanism through which state 
anxiety is decreasing via yoga. Since this information was not measured in participants, it cannot 
be definitively concluded whether state anxiety levels were decreasing due to mindfulness.  
 Future studies should also examine the relationship between yoga and state anxiety in a 
clinical population, and target a more diverse population to see how these effects vary based on 
race, sex, gender, and age. It would also be beneficial to record participants’ level of experience 
with yoga before the intervention and control for any potential impacts this may have on the 
change in state anxiety. Lastly, it would be advantageous to expand data analysis to include the 
trait items on the STAI and measure whether this decrease in anxiety is maintained after a few 
hours, days, etc.  
 Overall, results suggest that one session of yoga could potentially be a beneficial 
intervention for decreasing anxiety levels in the short-term. However, yoga and mindfulness 
cannot be officially determined as the mechanism through which this anxiety reduction takes 
place. Further research is needed to develop a more solid understanding of how yoga and 
mindfulness behave in conjunction before definitive conclusions can be drawn. These results 
provide a starting point for future one-session studies to examine the effects of mind-body 
interventions on anxiety using more rigorous controls.   
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Table 1: Descriptive Statistics.  
 
Measure Mean SD Range 
STAI-Pre  89.54 20.11 47-140 
STAI-Post 70.411 17.61 43-128 
ASI-III 18.75 11.91 0-50 
DTS 40.98 10.57 20-67 




Figure 1. Main effect of time on state anxiety.  
 
 





Figure 2. Relationship between anxiety sensitivity and change in state anxiety.  
 
 
 
 
 
 
 
 
 
